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(57) A card connector 1 for receiving a card C 
equipped with an eject device IJ is disclosed wherein 
the connector includes a connector body B having a 
housing 2 with a receiving slot 21 for the card C and a 
metal shell 3 for covering the housing. The eject device 
Includes a slider 5 movable between a fon^/ard position 
and a back position of the card, a coil spring 6 for biasing 
the slider back to the back position of the card, and a 
cam mechanism 7 for defining the sliding operation of 
the slider. The cam mechanism is provided on a side 
surface of the slider and includes a first guide groove 51 
defining the fonArard position of the slider, a second 
guide groove 52 defining the back position of the slider, 
and a pin member movable within the guide grooves for 
defining the slider's position. The slider is received in a 
recess portion 25 provided along a side of the housing 
and allows the connector to be relatively small in size. 



FIG. 1 
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Description 

FIELD OF THE INVENTION 

5 [0001 ] The present invention relates to a card connector for connecting an integrated circuit card, such as a memory, 
PC, or multimedia card, to another electronic device, and, in particular, a card connector provided with an eject device 
in which the card is inserted into the connector to a final position and ejected from the final position by a double push 
operation. 

10 BACKGROUND OF THE INVENTION 

[0002] Multimedia cards (MMC) are miniaturized cards of several centimeter square and are used in various media- 
related memory applications. MMC connectors are used in various types of electronic equipment to receive and connect 
such multimedia cards. In order to contribute to the miniaturization and reduction in weight of the electronic equipment 

15 in which the MMC connector is mounted (for example, a mobile computer, a digital camera, a portable digital video 
camera or the like) there is a corresponding demand that the card connector itself be further miniaturized and thinned. 
[0003] Known card connectors are disclosed in Japanese Utility Application Laid-Open No Hei 1-75983. Japanese 
Utility Model Application Laid-Open No. Hei 1 50387 and the like. In the card connectors described in these publications, 
a connector is provided with an eject device in the form of a slider movably held within a connector body. The connectors 

20 are designed such that a card is inserted into the connector and an end of the card abuts an engagement portion of 
the slider and the slider moves together with the card. 

[0004] In order to make it possible to perform a double push or "push-push" operation to eject the card from the 
connector, a cam mechanism is used in conjunction with the slider. This cam mechanism includes a cam portion and 
a pin member that moves within the cam portion and is typically positioned on a lower surface of the slider and a surface 
25 of the connector body adjacent and facing the lower surface. In such a card connector, since the cam member and the 
pin member are positioned in a thickness or vertical direction within the connector body, it is difficult to make the card 
connector thinner in the vertical direction. 

[0005] A card connector that addresses this point is described in Japanese Patent Application Laid-Open No. Hei 
11-135192, The card connector disclosed in this publication is provided with a cam mechanism having a cam portion 

30 and pin member wherein the cam portion and pin member are arranged on a side of the slider and confronting side 
wall of the connector body respectively so that the card connector can be made vertically thinner. However, in this card 
connector, in order to thin the system vertically, the cam mechanism is located on a side of the connector body and 
the connector body therefore projects laterally, occupying additional space on the underlying substrate. As a result, it 
is difficult to miniaturize the connector as a whole, as space must be occupied by the connector either in a vertical or 

35 horizontal manner due to the structure of the cam mechanism. 

[0006] Also, in such a compact card connector, since the cam mechanism is miniaturized, the slider is arranged on 
one side of the connector body and pushed by a corner of the card. The slider is therefore not pushed symmetrically 
in the slide direction and may become biased. For this reason, the movement of the slider may not be smooth as the 
connector becomes more miniaturized. 

40 

SUMMARY OF THE INVENTION 

[0007] An object, therefore, of the invention is to provide a card connector that can effectively be miniaturized and 
thinned, in both a vertical and horizontal direction. 
45 [0008] Still another object of the present invention is to provide a card connector that keeps the movement of the 
slider continuous and smooth and therefore enhances the operationability thereof. 

[0009] In the exemplary embodiment of the invention, a card connector is provided having a connector body com- 
prising a housing with a receiving slot for receiving a card and a metal shell for covering the housing. The connector 
includes an eject device comprising a slider which is pushed in during insertion of the card and slides between a fonvard 

50 position or loading position of the card and a back position or insertion position of the card, a spring for biasing the 
slider to its back position and a cam mechanism for limiting the sliding operation of the slider. The cam mechanism is 
provided on a side surface of the slider and comprises a first guide groove defining the fonward position of the slider, 
a second guide groove defining the back position of the slider, and a pin member for movement within the guide grooves 
which defines the slider's position. The slider is received in a recess along a side of the housing and is covered by the 

55 metal shell. A spring portion for biasing the pin member is formed from a side surface of the metal shell. This not only 
avoids the need for a discrete spring member but also contributes to the overall thin and compact size of the connector. 
[0010] The slider arrangement within the recess portion along the side of the housing allows the eject device of the 
connector to remain within the lateral dimensions of the connector, i.e. preventing the eject device from projecting 
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laterally of the connector body. Therefore, it is possible to make the connector body relatively small and in a rectangular 
shape that substantially corresponds to the shape of the card. Therefore, in addition to allowing the connector to be 
relatively thinner, the overall connector is miniaturized, thereby reducing the occupation area of the connector on its 
underlying substrate. 

5 [001 1 ] Other objects, features and advantages of the invention will be apparent from the following detailed description 
taken in connection with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



10 [0012] The features of this invention which are believed to be novel are set forth with particularity in the appended 
claims. The invention, together with its objects and the advantages thereof, may be best understood by reference to 
the following description taken in conjunction with the accompanying drawings, in which like reference numerals identify 
like elements in the figures and in which: 



15 FIGURE 1 
FIGURE 2 
FIGURE 3 
FIGURE 4 
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FIGURE 5 
FIGURES 
FIGURE.? 



FIGURE 8 
FIGURE 9 

FIGURES 10(a) through 10(d) 
30 FIGURES 1 1 (e) through 1 1 (h) 
FIGURES 12(i) through 12(m) 



is a plan view of a card connector according to the present invention; 

is a side elevational view of the card connector of Figure 1 ; 

is an enlarged side elevational view of a slider of the card connector of Figure 1 ; 

shows two additional views of the slider according to the invention, Figure 4(a) is 

a side elevational view and Figure 4(b) is a cross-sectional view taken along the 

line A-A of Figure 4(a); 

is a plan view of the slider of the card connector of Figure 1 ; 

is a rear view of the slider of the card connector of Figure 1 ; 

shows two additional views of the slider according to the invention, Figure 7(a) is 

an end view of the slider from one side and Figure 7(b) is an end view of the slider 

from the other side; 

is a bottom view of the slider according to the invention; 

is a plan view of the card connector housing according to the invention; 

are sequential operation illustrations of the cam mechanism of the card connector 

according to the invention; 

are further sequential operation illustrations of the cam mechanism according to 
the invention; and 

are still further sequential operation illustrations of the cam mechanism according 
to the invention. 



35 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



[0013] The present invention will now be described with reference to the drawings, and first to Figures 1 . 2 and 3. 
Figure 1 shows the present invention in the form of a connector 1 for an integrated circuit card C such as a multimedia 
card, PC card, or the like equipped with an eject device IJ. Figure 2 is a side elevational view of the connector showing 

40 a cam mechanism assembled as part of the eject device. Figure 3 shows an enlarged side elevational view of a slider. 
Card connector 1 is of generally rectangular shape and is provided with eject device IJ for card C to be inserted into 
a connector body B. Connector body B is composed of a housing 2 having a receiving slot 21 for receiving card C and 
a metal shell 3 for covering housing 2. Housing 2 is formed of insulation resin and has a bottom plate portion 2a (Figure 
2), right and left side wall portions 22 and 23, and a terminal mounting portion 24 provided on a front portion thereof. 

45 A plurality of terminal members 4 each having a contact portion 41 adapted to contact corresponding contacts (not 
shown) on card C are assembled into terminal mounting portion 24. Metal shell 3 is formed by stamping and forming 
a thin metal plate, and has an upper portion 31 and right and left plate portions 32 and 33. 

[0014] Eject device I J includes: a slider 5 which moves in a sliding direction In response to the Insertion of card C 
and slides between a fon^/ard position or loading position of card C whereat the terminal members are not in contact 
50 with the corresponding card contacts, and a back position or insertion position of card C, whereat the terminal member 
are In contact with the corresponding card contacts; a coil spring 6 for biasing the slider to the back position of the 
card; and a cam mechanism 7 for guiding and defining the sliding operation of the slider. 

[001 5] Cam mechanism 7 is provided on a side surface of slider 5, and is provided with a first guide groove or cam 
groove 51 defining the forward position of slider 5, a second guide groove or cam groove 52 defining the back position 
55 of slider 5, and a pin member 8 for moving within guide grooves 51 and 52 and defining the sliding position of slider 5. 
[001 6] Slider 5 is received within a recess portion 25 along a side portion of housing 2 and is covered by metal shell 3. 
[001 7] Looking at Figures 1 through 3 in conjunction with Figures 4 and 5, slider 5 is provided with a guide mechanism 
for allowing the slider to continuously and smoothly slide during the sliding action. Slider 5 is provided with a body 
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portion 50 slidably mounted relative to the housing and a guide post portion 53 extending from body portion 50 in the 
sliding direction. The guide mechanism includes a guide groove 26 (Figure 2) in housing 2 extending in the sliding 
direction of slider 5 and a projection 54 provided in guide post portion 53 for movement along guide groove 26. Guide 
post portion 53 is close to a side surface of slider 5, opposite the side surface of first and second guide grooves 51 
5 and 52, 

[0018] Looking now to Figures 6 through 8, slider 5 further includes a cylindrical projection 55 for inserting into and 
holding one end of coil spring 6. This cylindrical projection projects In the sliding direction of slider 5. Accordingly, coil 
spring 6 is held in a coaxial manner. A rear surface of slider 5 is formed into an abutment surface 56 perpendicular to 
the sliding direction of slider 5 so that a forward end CI of card C is brought into abutting contact with abutment surface 
10 56. 

[0019] Side portion 33 of metal shell 3 is provided with a spring portion for biasing a free end of pin member 8 when 
it is introduced into guide grooves 51 and 52 and prevents the free end portion from being pulled out. The spring portion 
is formed Inwardly from a portion of side portion 33 of metal shell 3. 

[0020] First guide groove 51 and second guide groove 52 are provided in one side surface of slider 5 and correspond 

15 to a fonward passage LI and a return passage L2 as indicated by the dotted and dashed line In Figure 3. Free end of 
pin member 8 is formed into an L-shape and is provided at its end with an engagement shaft portion 81 that moves 
within the guide grooves to define the motion of the slider (see Fig 10). Engagement shaft portion 81 is introduced into 
a start portion 51a of guide groove 51 at the back position of slider 5. A proximal end of pin member 8 is also formed 
into an L-shape to form a pivot shaft portion 82 relative to housing 2 and pivot shaft portion 82 is supported in housing 

20 2 such that the free end of pin member 8 moves within each guide groove 51 , 52 relative to pivot shaft portion 82. 
[0021] The movement of the pin within cam mechanism 7 is shown in Figures 10 through 13. Figure 10(a) shows 
the initial condition or the back position of card C where the card is not inserted. When card C is inserted into connector 
1 , the end portion CI of card C is brought into abutment with vertical abutment surface 56 of slider 5 so that slider 5 is 
slidingly moved fonward (toward the left in Figures 10 through 13). At this time, coil spring 6 is compressed. Also, 

25 engagement shaft portion 81 of pin member 8 is prevented from moving toward second guide groove 52 by the presence 
of a stepped surface 5a (see Figure 3) so that it remains within first guide groove 51 (Figure 10(b)). 
[0022] As card C is further inserted, engagement shaft portion 81 passes through first groove 51 and is brought Into 
abutment with rear end recess portion 51 b as shown in Figures 1 0(c) to 1 1 (f). Simultaneously, engagement shaft portion 
81 moves through return-preventing stepped surfaces 5b and 5c (ref. Figure 3). During this time, the contacts of card 

30 0 and contact portions 41 of the connector remain in electrical contact with each other. 

[0023] When the insertion of card C is stopped, slider 5 is moved backward by the action of coil spring 6. At this time, 
engagement shaft portion 81 is guided to end 51c of first guide groove 51 (see Figures 10(a) and 11(g) and (h)). At 
this point, card C is moved slightly backward but an electrical connection between the card and the connector is main- 
tained. This condition is the back or final inserted condition of card C. 

35 [0024] When card C is to be ejected, the exposed end of the card is pushed by a user. Specifically, when card C is 
pushed in the direction in which it was inserted, slider 5 is moved slightly in the fonward direction so that engagement 
shaft portion 81 is moved toward second guide groove 52 passing through a return-preventing stepped surface 5e 
(Figure 3) and brought into abutment with rear end recess portion 51 d (see Figures 10(a) and 12(k)). 
[0025] When the pushing force applied to card C stops, slider 5 is pushed back by the force of coil spring 6 to eject 

40 card C. At this time, engagement shaft portion 81 moves through second guide groove 52 and passes through stepped 
surfaces 5d and 5a (Figure 3) to return to the initial position 51a (see Figures 12(1) to 13(m)). 
[0026] Thus, engagement shaft portion 81 of pin member 8 moves through fonA^ard passage LI along first guide 
groove 51 and return passage L2 along second guide groove 52 so that insertion and ejection of card C is performed 
by a simple double push or "push-push" operation. 

45 [0027] Since slider 5 is received in recess portion 25 along the side portion of housing 2, the eject mechanism of the 
subject connector does not project to the side of connector body B. Thus, connector body B can be made in a simple 
rectangular shape that substantially corresponds to the shape of card C, Accordingly, in addition to being thin, the 
design allows the connector to be miniaturized horizontally such that the area occupied on an underlying substrate Is 
reduced. 

50 [0028] Since the spring portion for biasing the engagement shaft portion of pin member 8 within guide grooves 51 
and 52 is provided in the side portion of metal shell 3, the provision of a separate spring component is avoided. This 
further contributes to the thin and compact size of the connector. 

[0029] Due to the above-described structure of the guide mechanism, the slider slides smoothly and continuously 
during the sliding operation, so that movement of slider 5 functions well and operationability of the mechanism is 
55 enhanced. In the present design, guide post portion 53 of slider 5 is provided close to the side surface, opposite the 
surface of the first and second guide grooves such that the force applied to the first and second guide grooves and 
the force applied to guide post 53 are balanced when the cam mechanism operates, therefore providing a smoother 
movement of slider 5. 
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[0030] As described above, the card connector according to the present invention provides a connpact and thin size 
connector that maintains smooth and continuous movement of the cam mechanism to enhance the operationability 
thereof. 

[0031] It will be understood that the invention may be embodied in other specific forms without departing from the 
5 spirit or central characteristics thereof. The present examples and embodiments, therefore, are to be considered in all 
respects as illustrative and not restrictive, and the invention is not to be limited to the details given herein. 



Claims 

10 

1 . A card connector (1 ) for receiving an integrated circuit card (C) comprising: 

a connector body (B) including a housing (2) having a receiving slot (21) for receiving the card and a plurality 
of terminals (4) mounted therein for contacting corresponding contacts on the card (C); 
15 a metal shell (3) for covering the housing; 

an eject device (IJ) including 

a slider (5) movable between a fon^/ard position whereat the card (C) contacts are not in contact with the 
terminals (4) and a back position whereat the card (C) contacts are In contact with the terminals (4) ; 
20 a coil spring (6) for biasing the slider to the back position and 

a cam mechanism (7) for defining the relative position of said slider; 

wherein said cam mechanism is provided on a lateral surface of the slider and comprises a first guide 
groove (51 ) defining the forward position of the slider, a second guide groove (52) defining the back position 
of the slider, and a pin member (8) having a free end with a shaft portion (81) for movement within the 
25 guide grooves which defines the sliding position of the slider; 

wherein said slider is received in a recess provided along a side portion of the housing and covered with 
the metal shell. 

2. The card connector (1 ) according to claim 1 , wherein a spring portion for biasing the free end of said pin member 
30 is formed integral with a side portion (33) of the metal shell (3). 

3. The card connector (1) according to claim 1 further comprising a guide mechanism for allowing the slider to slide 
within the housing of the connector body 

35 4. The card connector (1) according to claim 3 wherein said slider comprises a body portion (50) mounted slidably 
relative to said housing (2) and a guide post portion (53) extending in a sliding direction of said slider away from 
said body portion (53), wherein said guide mechanism includes a guide groove (26) extending in the sliding direction 
of the slider and a projection (54) provided in said guide post portion (53) for movement along the guide groove (26). 

40 5. The card connector (1) according to claim 4, wherein said guide post portion is proximate a side surface of the 
slider, opposite to the side surface where said first and second guide grooves are provided. 

6. The card connector (1 ) according to claim 1 , wherein the free end of the pin member (8) is formed into an L-shape 
which is provided at its end with the engagement shaft portion (81). 

45 

7. The card connector (1) according to claim 6, wherein the end opposite the free end of pin member (8) is also 
formed into an L-shape and is provided at its end with a pivot shaft portion (82). 

8. The card connector (1) according to claim 7, wherein the pivot shaft portion (82) is supported in the housing (2) 
50 and the engagement shaft portion (81 ) of the free end of pin member (8) moves relative to the pivot shaft portion (82) 

9. The card connector (1) according to claim 4, wherein the slider (5) further includes a cylindrical projection (55) 
projecting from the body portion (50) for inserting into and holding one end of the coil spring (6). 
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FIG. 1 
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FIG. 4 





EP 1 132 860 A2 



FIG. 6 
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FIG. 7 




FIG. 8 
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FIG. 9 
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FIG. 10 
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FIG. 11 
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FIG. 12 
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FIG. 13 




